Pisum sativum p68 DEAD-box protein is ATP-dependent RNA helicase and unique bipolar DNA helicase.
DEAD-box helicases play essential role in DNA and RNA metabolism such as replication, repair, recombination, transcription, translation, ribosome biogenesis and splicing which regulate plant growth and development. The presence of helicases in the stress-induced ORFs identified by cDNA microarray indicates that helicases might be playing an important role in stabilizing growth in plants under stress. p68 DEAD-box helicase has been identified and characterized from animal systems but the properties and functions of plant p68 are poorly understood. In this study, the identification, purification and characterization of recombinant p68 from Pisum sativum (Psp68) is presented. Psp68 possesses all the characteristic motifs like DEAD-box ATP-binding and helicase C terminal motifs and is structurally similar to human p68 homologue. Psp68 exhibits ATPase activity in the presence of both DNA and RNA and it binds to DNA as well as RNA. It contains the characteristic RNA helicase activity. Interestingly Psp68 also shows the unique DNA helicase activity, which is bipolar in nature (unwinds DNA in both the 5'-3' and 3'-5' directions). The Km values of Psp68 for ATPase are 0.5126 and 0.9142 mM in the presence of DNA and RNA, respectively. The Km values of Psp68 are 1.6129 and 1.14 nM for DNA helicase and RNA helicase, respectively. The unique properties of Psp68 suggest that it could be a multifunctional protein involved in different aspect of DNA and RNA metabolism. This discovery should make an important contribution to better understanding of nucleic acids metabolism plants.